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© A waterproof box-like casing comprising, a box- 
like body having an opening, a lid for closing the 
opening and having a communication hole, and a 
bulkhead member for covering the communication 
hole hermetically. The communication hole provides 
communication between the inside and outside of 



FIG. 1 



the box-like body. Furthermore, the bulkhead mem- 
ber expands volume when the air inside of the 
waterproof box-like casing expands because of ther- 
mal expansion and contracts volume when the air 
inside of the waterproof box-like casing contracts 
because of thermal contraction. 
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BACKGROUND OF THE INVENTION 

This invention relates to a waterproof box-like 
casing, and more particularly to a waterproof box- 
like casing suited for housing an electronic unit or e 
the like within an engine room of a vehicle. 

An object to be waterproofed is received within 
a box-like body of • a waterproof box-like casing 
having an opening, and then this opening is her- 
metically closed by a lid, and then the casing is n 
mounted at a predetermined position. With a sim- 
ple box-like sealed construction, however, the her- 
metic condition can not always be maintained in an 
environment in which the temperature abruptly 
changes. For example, a waterproof box-like casing it 
holds an engine-control electronic equipment there- 
in, and is mounted within an engine room. The 
interior of the engine room is liable to increase in 
temperature. When water is splashed on the water- 
proof casing during the running, the temperature 2c 
drops abruptly. As a result, the atmospheric pres- 
sure within the casing decreases in accordance 
with the temperature change, and therefore a strain 
develops in the casing, so that the water intrudes 
through a gap around the lid of the hermetic con- 25 
struction. 

Therefore, conventionally, as disclosed in Japa- 
nese Utility Model Unexamined Publication Nos. 
56-112978 and 57-186094, a waterproof box-like 
casing has not been of a sealed construction, and 30 
instead a vent hole has been formed in the casing 
so as to make the inside and outside of the casing 
equal in atmospheric pressure to each other. In the 
construction shown in the former publication, the 
vent hole is in the form of a labyrinth, and moisture 35 
is held in the labyrinth when the outside air flows 
into the casing. In the construction shown in the 
latter publication, the vent hole is covered by an 
auxiliary plate to provide a staggered vent passage 
so that the water will not immediately intrude. 40 

The above-mentioned conventional waterproof 
box-like casings have the following problems. 

Namely, in the former, when an amount of the 
water which is greater than the water being able to 
be held in the labyrinth-like vent hole is drawn 45 
together with the outside air, this water intrudes 
into the interior. In the latter, the vigorously splash- 
ed water will inevitably intrude into the casing! 

The present invention has been made in view 
of the above problems, and an object of the inven- 50 
tion is to provide a waterproof box-like casing 
which can provide a good waterproof effect even in 
an environment in which a temperature change is 
vigorous. 



SUMMARY OF THE INVENTION 

To achieve the above object, the present in- 
vention provides a waterproof box-like casing com- 
prising, a box-like body having an opening, a lid for 
closing the opening and having a communication 
hole, and a bulkhead member for covering the 
communication hole hermetically. The communica- 
tion hole provides communication between the in- 
side of the box-like body and the inside of the 
bulkhead member. Furthermore, the bulkhead 
member expands volume when the air inside of the 
waterproof box-like casing expands because of 
thermal expansion and contracts volume when the 
air inside of the waterproof box-like casing con- 
tracts because of thermal contraction. In the con- 
struction according to the present invention, the 
communication hole is closed by the deformable 
bulkhead member, and when the inside air volume 
varies in accordance with a temperature change, 
the bulkhead member is deformed to eliminate the 
atmospheric pressure change. 

As described above, in the present invention, 
by intentionally deforming the bulkhead member, a 
change in the atmospheric pressure is eliminated 
so that a strain will not develop in those portions 
which should not originally be deformed. By doing 
so, there can be provided the waterproof box-like 
casing which can prevent the intrusion of water 
through a gap due to a strain, thereby enhancing 
the waterproof effect. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a preferred em- 
bodiment of a waterproof box-like casing of the 
present invention; 

Fig. 2 is a cross-sectional view of the waterproof 
casing taken along the line ll-ll of Fig. 1 ; 
Fig. 3 is a cross-sectional view showing a de- 
formed condition of an expansible bag at the 
time of thermal expansion; and 
Fig. 4 is a cross-sectional view showing a de- 
formed condition of the expansible bag at the 
time of thermal contraction. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A preferred embodiment of the present inven- 
tion will now be described with reference to the 
drawings. 

Fig. 1 is a perspective view of one preferred 
embodiment of a waterproof box-like casing of the 
present invention, and Fig. 2 is a cross-sectional 
view taken along the line ll-ll of Fig. 1. 

In these Figures, the waterproof box-like casing 
comprises a body 10 in the form of a box, and a lid 
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20 for closing an opening formed in a rear side of 
the body 10. A rubber packing 22 for sealing 
purposes is interposed between a peripheral edge 
of the opening of the body 10 and a peripheral 
edge of the lid 20. 

An electronic board 40 having electronic ele- 
ments mounted thereon is housed in the body 10. 
The electronic board 40 comprises a printed board 
41 having the electronic elements mounted there- 
on, and a connector member 42 connected to a 
front edge of the printed board 41 in perpendicular 
relation thereto, the connector member 42 having 
four connectors 42a formed integrally thereon. 

Connector passage holes 17a corresponding 
respectively to these connectors 42a are formed 
through a front side of the body 10, and the con- 
nectors 42a are projected respectively through the 
connector passage holes 17a to the outside of the 
body 10. A rubber packing 43, having cut-out holes 
43a corresponding respectively to the connector 
passage holes 17a, is provided between the con- 
nector member 42 and an inner front wall 18 of the 
body 10. 

The lid 20 is in the form of a frame, and has a 
window (communication hole) 21 formed therein. 
An expansible bag (bulkhead member) 23 made of 
rubber is provided at the window 21. The expan- 
sible bag 23 has a box-like shape having an open- 
ing at one side thereof, and a peripheral wall of this 
bag is in the form of a bellows. A groove 23a is 
formed in an outer surface of the open end of the 
bag throughout the periphery thereof, and fits on 
the edge portion of the window 21 to hermetically 
connect the bag to the window portion. The bag 
also has a skirt portion 23b which is formed be- 
tween the groove 23a and the bellows portion, and 
extends from the outer periphery in such a manner 
that a distal end portion of the skirt portion is bent 
toward the groove 23a. 

A method of using this embodiment of the 
above construction will now be described. 

For assembling this construction, the expan- 
sible bag 23 is fitted in the window 21 formed in 
the lid 20. At this time, an adhesive is applied in 
the groove 23a in the expansible bag 23, and the 
edge portion of the window 21 is fitted in the 
groove 23a, thereby effecting the connection. 
When the expansible bag 23 is thus fitted in the 
window 21 , the distal end of the skirt portion 23b is 
held against the peripheral edge portion of the 
window 21. Therefore, even when water is splash- 
ed, the water will not immediately flow into the 
groove 23a, and therefore the waterproof effect can 
be enhanced. 

On the other hand, the connector member 42 
is connected to the printed board 41 to complete 
the electronic board 40, and then the rubber pack- 
ing 43 is attached thereto from the front side, and 



the electronic board 40 is inserted into the opening 
in the body 10 in such a manner that that side 
having the connector member 42 is first introduced 
thereinto. When the electronic board 40 is com- 
5 pletely inserted into the body 10, the board is 
fastened to the body 10 by screws applied from 
the front side of the body 10. 

Further, the lid 20 assembled as described 
above is fastened to the rear side of the body 10, 

10 with the rubber packing 22 interposed between the 
lid and the body. In this condition, the waterproof 
box-like casing is received within an engine room, 
and waterproof connectors (not shown) are con- 
nected to the connectors 42a of the connector 

75 member 42, thus finishing the mounting operation. 

The interior of the engine room becomes hot 
because of the heat of the engine, and therefore 
the heat transfers to the waterproof casing, so that 
the temperature of this casing becomes high. As a 

20 result, the air within the casing is thermally ex- 
panded to expand the expansible bag 23 as shown 
in Fig. 3. As a result of the expansion of the 
expansible bag 23, the inside pressure does not 
increase, and therefore the body 10 will not be 

25 deformed, and a gap will not develop in the portion 
of connection between the body 1 0 and the lid 20. 

At this time, if water is splashed, the body 10 
is abruptly cooled from its outside, so that the 
inside air tends to contract. Therefore, the expan- 

30 sible bag 23 is contracted to suppress an abrupt 
decrease of the inside pressure. Therefore, the 
body 10 will not be deformed, and a gap will not 
develop in the portion of connection between the 
body 10 and the lid 20. 

35 In the above embodiment, although the bulk- 

head member is constituted by the expansible bag 
23 in the form of a rubber bellows, it may be of 
such other shape than the bellows construction that 
it can easily allow a volume change, or may be in 

40 the form of a diaphragm of a highly-expansible 
material. 

Claims 

45 1. A waterproof box-like casing comprising; 

a box-like body having an opening, 
a lid for closing said opening and having a 
communication hole, 

a bulkhead member for covering said com- 
50 munication hole hermetically; 

said communication hole providing com- 
munication between the inside of said box-like 
body and the inside of said bulkhead member; 
wherein said bulkhead member expands 
55 volume when the air inside of the waterproof 

box-like casing expands because of thermal 
expansion and contracts volume when the air 
inside of the waterproof box-like casing con- 
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tracts because of thermal contraction. 

2. A waterproof box-like casing as claimed in 
claim 1 , wherein said " bulkhead member is 

• made, of rubber. 5 

3. A waterproof box-like casing as claimed in 
claim 2, wherein a peripheral wall of said bulk- 
head member is in the form of bellows. 

10 

4. A waterproof box-like casing as claimed in 
claim 3, said bulkhead member further com- 
prising a skirt portion. 

5. A waterproof box-like casing as claimed in 75 
claim 1, wherein said bulkhead member is 
made of a highly-expansible material. 
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